The endoplasmic reticulum (ER) is an organelle in which newly synthesized secretory and membrane proteins are folded and assembled. Various stresses cause the accumulation of unfolded or misfolded proteins in the ER, resulting in ER dysfunction. This condition is termed ER stress. To cope with ER stress, cells activate a signaling pathway termed the unfolded protein response (UPR). Recently, accumulating evidence suggests that the UPR plays a pivotal role in pancreatic b cells. Pancreatic b cells producing a large amount of insulin are highly sensitive when the UPR is impaired. In mammalian cells, three principal ER stress sensors, PERK, IRE1, and ATF6, initiate the UPR. Activated PERK attenuates protein translation through eIF2a phosphorylation to cope with the ER stress. PERK KO mice develop diabetes by 2 4 weeks of age due to progressive b-cell loss. IRE1a noncanonically splices the XBP1 mRNA, leading to the upregulation of the ERAD components and ER molecular chaperones. This pathway is constitutively activated in pancreatic b cells. To clarify the physiological role of the IRE1a pathway in b cells, we generated pancreatic-b-cell-speciˆc IRE1a-conditional KO (cKO) mice and IRE1a-cKO insulinoma cell lines. Here, we show that IRE1a is required for the upregulation of insulin-folding enzymes in pancreatic b cells to balance insulin-folding enzymes with insulin.
. ER Quality Control (ERQC)
In the ER, correctly folded proteins can go to their appropriate destinations, while misfolded or unfolded proteins are retained in the ER. ER-retained proteins are refolded by molecular chaperones. If misfolded proteins are not correctly refolded, they are recognized by ERAD machinery and are retrotranslocated from the ER to the cytosol. Finally they are degraded by ubiquitin proteasome system. In pancreatic b cells, preproinsulin is translated and translocates to the ER. In the ER, signal sequence of preproinsulin is cleaved by signal peptidase to create proinsulin. Proinsulin is folded via three disulˆde bond formation in the ER. Proinsulin goes to Golgi and is stored into insulin granules. In the insulin granule, proinsulin C peptide is cleaved to create mature form of insulin. Upon increasing blood glucose, insulin is secreted from insulin granule. 
